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childhood (conditioning experiences), vicarious learning from dentally anxious family members or peers, perception of body image, blood injury fears, and pain reactivity. [7, 8] Dental anxiety is related to age, gender, educational qualification, socioeconomic status, and culture and varies from person to person. Identifying dentally anxious patients is crucial for management and treatment outcome.
There is little information on the direct impact that dental anxiety has on people's lives. A number of studies have indicated that people who are dentally anxious experience a greater amount of dental disease. [9] [10] [11] [12] Little is understood of the natural history of dental anxiety. [13] Weiner and Sheehan (1990) have suggested that dentally anxious people could be classified into two groups: exogenous and endogenous, with respect to the source of their anxiety. In the former, dental anxiety is the result of conditioning through traumatic dental experiences or vicarious learning, whereas in the latter, it has its origins in a constitutional vulnerability to anxiety disorders, as evidenced by general anxiety states, multiple severe fears, and disorders of mood. [14] Dental anxiety is often reported as a cause of irregular dental attendance, delay in seeking dental care, or even avoidance of dental care. [15] Mehrstedt et al. [16] and Crofts-Barnes et al. [17] have reported that those experiencing high levels of dental anxiety are among those with the poorest oral health-related quality of life. Dental anxiety varies in intensity from patient to patient. Several investigators have estimated the prevalence and determinants of dental anxiety, but majority of the studies have been mainly confined to populations from industrialized countries. There is evidence that the prevalence and characteristics of dental anxiety are influenced by culture. [15] Hence, factors that have been identified as responsible for dental anxiety in populations from industrialized countries may not be the same among population of developing countries such as India.
Dentally anxious individuals, because of their avoidant behavior, often have poorer dental health. [18, 19] In particular, those people who delay dental visiting for a prolonged time, even if experiencing considerable pain, might have extensive problems that require more complex and complicated treatment.
Prior to treatment, dentists should be able to detect patients' level of anxiety and fear, so they can use appropriate management options. Thus, several scales have been developed for this intention. One of them is Corah's Dental Anxiety Scale (CDAS). [20] This scale does not contain any question about local anesthetic injection, which is a major anxiety source for some patients. [21] The Modified Dental Anxiety Scale (MDAS) is established by Humphris et al. [22] based on the CDAS and comprises a question about local anesthetic injection. MDAS is the most accepted questionnaire for assessing dental anxiety in the UK. [23] It is valid and reliable and has good psychometric properties. Answering is easy, quick, not anxiety provoking, and therefore, suitable for clinical uses. [24] [25] [26] In younger children, vocabulary, understanding, and emotions are not fully developed, so using Dental Fear Scale and MDAS is limited to adults. [27] Thus, this study was conducted to assess the level of anxiety toward dental treatment among adult study participants visiting primary health centers (PHCs) in Bengaluru.
MaterIals and Methods
This cross-sectional study was conducted in Bengaluru. Convenience sampling was done as data were collected from the first 100 patients coming to the dental department of Shanthinagar and Sri Gandhadha Kavalu PHCs, during the month of study period, i.e., August and September 2017. Ethical clearance was obtained from the Institutional Committee of Vokkaligara Sangha Dental College and Hospital. Informed consent was obtained from the study participants prior to filling of the questionnaire, and complete anonymity and confidentiality were assured. All the patients aged ≥18 years, who visited PHC for any dental treatment during this period and were willing to participate, were included in the study. Patients with any serious physical anomaly or psychological limitations which will hinder in understanding the questionnaire were excluded from the study.
Structured questionnaire to record the demographic and socioeconomic data, previous dental visit as well as scores on anxiety scale regarding dental treatment were administered using MDAS to all the study participants designed both in Kannada and English languages.
Investigator personally administered the questionnaire to the participants and helped the participants with the questions where they faced difficulty in understanding. The questionnaire was used to collect the following information: 1. Sociodemographic information (age, sex, address, education, occupation, number of family members, and annual family income) 2. Details of previous dental visits and treatments (five questions) 3. Questions related to MDAS. [22] This scale includes five brief multiple choice questions and concerns patients' anxiety in the following situations: a. Anticipating a visit to dental clinic b. Waiting in the dentist's office for treatment c. Waiting in the dental chair for drilling of teeth d. Waiting in the dental chair for scaling of the teeth e. Waiting in the dental chair for receiving a local anesthetic injection (5 questions). 4. Details of dental fear (two questions).
Possible answers could range from "nonanxious" with a value of 1 to "extremely anxious" with a value of 5. The summation of values for all answers assembles a score for level of dental anxiety with a minimum of 5 and maximum of 25. Patients with scores of 0-10 were considered slightly/nonanxious.
Scores from 11 to 14 were fairly anxious and scores from 15 to 25 were very anxious.
Statistical analysis
Data collected during the survey were entered into excel sheets and were subjected to statistical analysis. Statistical analysis was done by the IBM SPSS Statistics 21 (IBM, Chicago, USA, 2012) for descriptive data analysis. Descriptive statistics were done for demographic data and the questions related to attitude and comfort level, perception, and opinion on anxiety toward dental treatment. Chi-square test was used to find significant association between variables such as age, socioeconomic status and education, and gender with a few questions pertaining to details, perception, and attitude of the patients toward dental treatment, with significance levels at P ≤ 0.05.
results
The present study involved 100 participants. The study sample comprised 58 males and 42 females aged 18 years and above. The majority of the participants (45%) were 18-27 years old. Among the study participants, 46% were graduates and 30% of participants belonged to income group of Rs. 21-30 K per month [ Table 1 ].
The prevalence of dental anxiety among the study population was 94%. Higher level of anxiety was exhibited by participants toward dental treatment procedures; majority of the participants were very anxious toward injection (55%), followed by scaling (45%) and tooth drilling (40%) [ Table 2 ].
Of 100 participants, 71 had previously visited dentist. Twenty-three participants (32.4%) of the total participants who had previously visited dentist had traumatic experience.
Majority of the participants who had previous traumatic experience exhibited a higher level of dental anxiety, especially toward treatment procedures with 69.5% of participants being very anxious toward injection and scaling procedure, followed by 52.1% being very anxious when a tooth is being drilled. Dental anxiety was significantly associated with past traumatic experience [ Table 3 ] (P < 0.001). Women demonstrated a significantly higher level of dental anxiety than men for treatment procedures [ Table 4 ]. It was observed that there is a significant association between income and dental anxiety with study participants belonging to Rs. 0-10 K per month income group which showed a higher level of dental anxiety [Graph 1].
dIscussIon
The prevalence of dental anxiety in the present study was found to be 94%, which suggests that despite the technological advances made in modern dentistry, anxiety associated with dental treatment was widespread in the study population. The prevalence was higher than that reported in studies done by do Nascimento et al. (23%), [28] Malvania and Ajithkrishnan (46%), [29] Madfa et al. (63%), [30] and
Fotedar et al. (29%)
. [31] This difference can be attributed partly to the methodological differences or geographical variation.
About 9% of the participants claimed to visit the dentist on regularity. This figure is low compared with the figures reported in the developed countries (50%-72%). [32] In a study conducted by do Nascimento et al., [28] it was found that people with previous traumatic dental experiences showed higher levels of dental anxiety. This finding is consistent with the results of the present study as it has been seen that majority of the study participants who had previous traumatic experience were very anxious, and this association was found to be significant in all the five cases.
In the literature, although Kanegane et al. found no relationship between gender and dental anxiety, [33] many authors have shown that dental anxiety is more common in women. [34] [35] [36] [37] The result of our study is similar to the most recent reports that females demonstrate higher levels of dental anxiety than males. This difference may be explained by women being more able to express their feelings of fear. In addition, physiological conditions such as social phobia, panic, depression, stress, and (6) fear are more common in females, and dental anxiety may be associated with such emotions. [35] Patients with higher educational levels may have better oral health or visit the dentist more regularly. [32] In studies conducted by do Nascimento et al. and Humphris et al. [28, 36] and Erten et al., it is found that higher education leads to a reduction in dental anxiety. [36] However, in our study, differences in educational level did not influence the dental anxiety level as was the case in the studies of Kanegane et al. and Arslan et al. [33, 35] The results of the study showed no statistically significant difference in anxiety levels between the age groups. Few of the studies done previously like Stabholz and Peretz, do Nascimento et al., Humphris et al., Appukuttan et al., and Marya et al. reported that age was strongly associated with dental anxiety and younger participants were more anxious than older ones. [27, 28, [36] [37] [38] However, Malvania and Ajithkrishnan, Arslan et al., and Erten et al. found similar results with our study that age is not statistically associated factor with dental anxiety. [29, 35, 39] The result obtained in the present study might be due to the well-accepted fact that dentally anxious individuals are not a homogenous group but differ in terms of origin and manifestation of their fears of dental treatment.
It was observed that there is a significant association between income and dental anxiety which has not been shown earlier by any study. In the present study, participants belonging to Rs. 0-10 K income group showed a higher level of dental anxiety.
The present cross-sectional study has been conducted on a limited population who visited two public health centers, i.e., Shanthinagar and Srigandhakavalu PHCs during the study period. These patients had lower economical and educational levels; therefore, studies on larger populations are needed to reveal the prevalence and enormity of dental anxiety in the society. Furthermore, further studies with different designs should be accomplished to investigate different commencing factors of dental anxiety. 
conclusIon
Findings of the study suggest that the prevalence of dental anxiety was high among the study participants. Among the various sociodemographic factors, gender, income, and past negative dental experience were significantly associated with dental anxiety. Although meticulous care has been taken to exclude the patients with psychological disorders which may influence the assessment of anxiety, some patients might have been missed out as reliability was based on the response of patients.
The development of dental anxiety could be prevented with pain control, behavior management, and consideration of patients as a whole. The inclusion of behavioral sciences in dental education and the integration of ethical considerations in the academic dental curriculum could help to improve the situation.
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